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(54) [Title of the Invention] Powder container, powder 

conveying device and image 
forming apparatus 

(57) [Abstract] 

[Objective] Specifically, without causing replacement 
cost performance, container property and handling easiness of 
the toner container 50Y to be degraded, the objective of the 
present invention is to provide an image forming apparatus 
configured such that the toner flow when setting, toner 

10 scattering after setting, and reduction of toner conveying 
property by air suction when adopting the suction method may 
be restricted. 

[Solution] The toner container 50Y is provided with: a 
nozzle path 57Y communicating to the toner outlet 61Y of the 
container bag 51Y and engaging with the nozzle 81Y to convey 
toner and lead the toner from the toner outlet to an inside of 
the nozzle 81Y; and a coordinated shutter which opens or closes 
the nozzle path 57Y in conjunction with the attachment or 
detachment of the nozzle 81Y to and from the nozzle path 57Y. 

20 This coordinated shutter includes and formed of: a shutter 
member 58Y to open and close the toner outlet 61Y; the nozzle 
path 57Y; and a spring 56Y pressurizing the shutter member 58Y 
to a nozzle receiving inlet of the nozzle path 57Y. 
[Scope of Claims] 
[Claim 1] 

A powder container comprising: 

a container containing powder; and 

an outlet for powder provided at a bottom of said 
container, 

30 the powder container characterized by comprising: 

a tube engagement part communicating to the powder outlet 
and engaging with a conveying tube to convey and lead the powder 

- 3 - 



from the powder outlet to an inside of the conveying tube; and 
a coordinated shutter which opens or closes the powder outlet 
in conjunction with the attachment or detachment of the 
conveying tube to and from the tube engagement part. 
[Claim 2] 

The powder container as claimed in claim 1, characterized 
in that said tube engagement part and said coordinated shutter 
are provided to a common housing, thereby forming an engagement 
part unit. 

[Claim 3] 

The powder container as claimed in claim 1 or 2, 
characterized in that: said container is formed of a deformable 
material, a seal member provided at an upper wall seals between 
said conveying tube inserted into said tube engagement part and 
said tube engagement part, and a strengthening member which 
strengthens a bottle wall of said container is fixedly provided . 
[Claim 4] 

The powder container as claimed in claim 3, characterized 
in that, in a state where said conveying tube is not inserted 
into said tube engagement part, said seal member seals between 
the coordinated shutter closing said powder outlet and said tube 
engagement part. 

[Claim 5] 

The powder container as claimed in claim 2, characterized 
in that a taper obliquely descending toward said powder outlet 
is provided to said engagement part unit. 
[Claim 6] 

A powder conveying device comprising: 
a powder container containing powder; 

a conveying tube connected to said powder container to 
convey the powder; and 

a suction pump causing to generate negative pressure 



inside said conveying tube to convey the powder, while the 
powder being sucked by said suction pump, to the conveying 
destination, 

the powder conveying device being characterized by 
employing said powder container as claimed in claim 1, 2, 3, 
4 or 5 . 

[Claim 7] 

An image forming apparatus, comprising a powder conveying 
device conveying powdery agent for image formation to be used 
for image formation, thereby conveying the powdery agent for 
image formation from a powder container to a conveying 
destination for use in the image formation, 

the image forming apparatus being characterized in that 
the powder conveying device as claimed in claim 6 is used. 
[Detailed Description of the Invention] 
[0001] 

[Technological field that the Invention belongs to] 
The present invention relates to a powder container 
including a container that contains a powdery substance and a 
powder container and has a powder outlet provided to a bottom 
surface of the container. The present invention also relates 
to a powder conveying device and image forming apparatus using 
the powder container. 
[0002] 

[Conventional Art ] 

Conventionally, an image forming apparatus such as a 
copier, facsimile machine, printer, and the like, using a powder 
container that contains a powdery image- forming agent has been 
known. For example, in the image forming apparatus of an 
electrophotographic method that develops an electrostatic 
latent image formed on a latent image carrier into a toner image, 
toner being an image forming agent is replenished from the toner 



container to a developing device if needed. Also, in an image 
forming apparatus of a direct recording method in which toner 
is caused to be jetted in a dot-shape from the toner- j etting 
apparatus, deposited on a recording sheet and an image is formed, 
toner is replenished, if needed, from the toner container to 
the toner- j ett ing apparatus . In these image forming apparatuses , 
the toner container of which content therein is almost depleted 
is replaced with a new one, thereby replenishing toner to the 
apparatus body. In this case, if abundant toner still remains 
inside the used-up toner container, which may cause useless 
waste of toner and raise the running cost as well as unfavorable 
effect to the environment. Accordingly, it is important to make 
an artifice to the toner container so that the toner amount 
remaining in the used-up toner container may be as small as 
possible . 

[0003] 

As a toner container capable of discharging toner with no 
waste of toner, the one providing with a movable member 81 called 
Auger is known as shown in Fig. 13. This toner container 80 
is provided with a movable member 81 which conveys toner in a 
container 82 toward a discharging port 83, thereby reducing the 
residual toner amount. A toner container to be called a screw 
bottle, as shown in Fig. 14, is also known. In Fig. 14, the 
screw bottle 90 is formed in a cylinder shape, and is formed 
with a spiral projection 91 in an inner peripheral surface. If 
the screw bottle 90 is rotated in a peripheral direction, toner 
inside the bottle moves along the spiral projection toward a 
discharging port 92 and is discharged from the discharging port 
92 . 

[0004] 

However, if a toner container 80 as shown in Fig. 13 is 
made to be a disposable type, since the movable member 81 is 



provided thereto, which may cause the replacement cost to rise. 
Further, in order to secure the sealing performance between the 
drive transmission system such as a drive shaft 81a receiving 
a drive force from the exterior and the container housing 84, 
the structure inevitably tends to be complicated. According 
to this, the replacement cost may surge . In addition, the screw 
bottle 90 as shown in Fig. 14 has a simple structure without 
needs of providing a movable member. However, due to a need 
for the spiral projection 81, the screw bottle 90 needs to be 
formed in a cylinder shape, and thus, the amount contained 
inside the container tends to be less compared to the case of 
a rectangular-shaped container. Further, in its replacement, 
the type of container causes slippage of the hand, which may 
degrade the handling performance. 
[0005] 

[Problems that the Invention is to Solve] 
Then, the inventors of the present invention have 
developed the toner container, provided with an outlet at its 
bottle wall thereof, which vibrates back and force to thereby 
lead the toner to the outlet to be discharged therefrom. In 
such a toner container, a back-and- f or ce vibration mechanism 
fixed to the image forming apparatus body causes the toner 
container to vibrate back and force, thereby discharging the 
toner without waste without providing a movable member to an 
inside the toner container. Thus, such reasons to raise costs 
due to the disposal of the movable member or a complicated 
structure for securing the sealability of the drive 
transmission system may be eliminated. Furthermore, since 
there is no need of providing a spiral projection in the inner 
periphery of the toner container, any shape may be selected from 
any other forms including a rectangular shape. Accordingly, 
the toner container having a higher storage capacity and easier 



handlability may be provided. 
[ 0006] 

However, this type of toner conveying device is provided 
with an outlet formed at a bottom surface of the container of 
the toner container, and the toner container is set to the 
conveying device body with the outlet oriented downwards . This 
outlet is generally clogged with a heat seal or a cap to prevent 
toner scattering during the transportation of the container. 
However, the outlet at least needs to be opened after the 
container has been set. Before the toner container is set, if 
the heat seal is released and the outlet is opened, naturally 
enough, the toner flows out from the outlet which is oriented 
downwards. In contrast, there is a known method in which the 
outlet is opened by pulling off the heat seal after the toner 
container has been set. In this method, a gap, between the toner 
container and the conveying device body, to allow the seal to 
be pulled out needs to be provided. For this reason, it is 
difficult to secure sealability between the toner container and 
the conveying device body, and there is a fear that the toner 
scatters from the gap for pulling out the seal. Further, if 
a method to aspirate the toner inside the toner container and 
convey it is adopted, an excess toner is sucked in from the above 
gap, thereby drastically reducing the conveying property. 
[0007] 

Problems to occur when using the toner container 
containing toner as an image forming agent have been described 
so far. However, even in a case when toner containers 
containing other types of image forming agents such as magnetic 
carriers, two-component developer containing magnetic 
carriers and toner, and the like, or other powdery agents, may 
have similar problems. 

[0008] 
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The present invention has been made considering the 
above-described background, and its objectives is to provide 
such a powder container that will be described below, and a 
powder conveying device and image forming apparatus using the 
powder container. Specifically, without causing an adverse 
effect to the replacement cost performance, container property 
and handlability, it is to provide a powder container which can 
prevent powders from flowing out at a time of setting, 
scattering of the powders after setting, reduction in the powder 
conveying property due to air suction when adopting the suction 
method . 

[0009] 

[Means for Solving the Problem] 

The invention as claimed in claim 1 is characterized in 
that, in order to solve the aforementioned problems, a powder 
container includes: a container containing powder; and an 
outlet for powder provided at a bottom of said container, and 
that the powder container is characterized by including: a tube 
engagement part communicating to the powder outlet and engaging 
with a conveying tube to convey and lead the powder from the 
powder outlet to an inside of the conveying tube; and a 
coordinated shutter which opens or closes the powder outlet in 
conjunction with the attachment or detachment of the conveying 
tube to and from the tube engagement part. Also, the invention 
as claimed in claim 2 relates to the powder container as claimed 
in claim 1, and is characterized in that the tube engagement 
part and the coordinated shutter are provided to a common 
housing, thereby forming an engagement part unit. In addition, 
the invention as claimed in claim 3 relates to the powder 
container as claimed in claim 1 or 2, and is characterized in 
that: the container is formed of a deformable material, a seal 
member provided at an upper wall seals between the conveying 



tube inserted into the tube engagement part and the tube 
engagement part, and a strengthening member which strengthens 
a bottle wall of the container is fixedly provided. The 
invention as claimed in claim 4 relates to the powder container 
as claimed in claim 3, and is characterized in that, in a state 
where the conveying tube is not inserted into the tube 
engagement part, the seal member seals between the coordinated 
shutter closing the powder outlet and the tube engagement part. 
Furthermore, the invention as claimed in claim 5 relates to the 
powder container as claimed in claim 2, and is characterized 
in that a taper obliquely descending toward the powder outlet 
is provided to the engagement part unit. Moreover, the 
invention as claimed in claim 6 relates to a powder conveying 
device including: a powder container containing powder; a 
conveying tube connected to the powder container to convey the 
powder; and a suction pump causing to generate a negative 
pressure inside the conveying tube to convey the powder, while 
the powder being sucked by the suction pump, to the conveying 
destination, and the powder conveying device is characterized 
by employing the powder container as claimed in claim 1, 2, 3, 
4 or 5. Finally, the invention as claimed in claim 7 relates 
to an image forming apparatus, including a powder conveying 
device conveying powdery agent for image formation to be used 
for image formation, thereby conveying the powdery agent for 
image formation from a powder container to a conveying 
destination for use in the image formation, and the image 
forming apparatus is characterized in that the powder conveying 
device as claimed in claim 6 is used. In those inventions, the 
toner container which is configured to contain a powdery image 
forming agent is provided with a powder outlet at its bottom 
surface of the container. If the thus configured toner 
container is vibrated back and force and the toner inside the 
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container is moved toward the powder outlet, the powder may be 
discharged without any waste even thought a movable member is 
not provided inside the container. Accordingly, any adverse 
effects due to disposal of the movable member or complicated 
structure to secure the sealability of the drive transmission 
system, may be obviated. In addition, since there is no need 
of providing a spiral projection in an inner periphery of the 
container, the shape of the container may be selected from any 
forms including a rectangular shape. Therefore, any adverse 

10 effect in the intake capacity and the handlability due to 

adopting the cylindrical shape may be eliminated. In addition, 
the conveying tube to convey the powder to be discharged from 
the powder outlet is engaged with the tube engagement part 
communicating to the powder outlet, whereby the coordinated 
shutter is configured to move in conduction with this engagement 
part to automatically open the powder outlet. Such a structure 
enables the powder container to be set to the powder conveying 
device body in a state that the powder outlet oriented downwards 
at a time of setting to the container, is closed by the 

20 conjunction shutter. Thus, the flowing out of the powder when 
setting the powder container to the powder conveying device body 
may be restricted. Moreover, by engaging the conveying tube 
with the tube engagement part, the powder outlet is caused to 
close automatically. Thus, there is no need of adopting such 
a structure to open the powder outlet by pulling out the heat 
seal. Accordingly, there is no need of providing a gap for 
pulling out the seal between the powder container and the powder 
conveying device body and, if the suction method is used, a 
structure which can secure an optimal sealability in the gap 

30 may be adopted, thereby being capable of reducing the powder 
conveying property due to the air suction. 
[0010] 
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[Preferred Embodiment of the Invention] 
Hereinafter, as an embodiment to which the present 
invention is applied, a tandem-type color laser printer 
(hereinafter, a laser printer) will now be described. First, 
a basic structure of the present laser printer will now be 
described . 

[General outline] 

Fig. 1 is a schematic structure of the laser printer 
related to the present embodiment . This laser printer includes 
four sets of process units 1Y, 1M, 1C and IK each forming an 
image of each color of yellow (Y) , magenta (M) , cyan (C) and 
black (K) . Y, M, C and K added after each numerical character 
included in the reference numerals each means a member for 
yellow, magenta, cyan and black, (which may be applied to the 
following numerals) . Other than the process units 1Y, 1M, 1C 
and IK, there are also provided an optical writing unit 10, an 
intermediate transfer unit 11, a secondary transfer bias roller 
18, a registration roller pair 19, a sheet feeding cassette 20 
and belt- fixation method fixing unit 21. 
[0011] 

[Optical writing unit] 

The above optical writing unit 10 includes a light source, 
a polygonal mirror, an f-9 lens, a reflection mirror and the 
like, and irradiates a laser light on the surface of a drum-like 
photoreceptor to be described later. 

[0012] 

[Process unit] 

Fig. 2 is an enlarged view showing a process unit 1Y for 
yellow among the above process units 1Y, 1M, 1C and IK. Since 
these process units are each formed of an identical structure, 
explanation on the other three units will be omitted. In Fig. 
2, the process unit 1Y includes a drum-like photoreceptor 2Y, 
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a charger 30, a developing unit 40Y, a drum cleaning unit 48Y 
and a discharger, not shown. 
[0013] 

The aforementioned charger 30Y is configured such that a 
charging roller 31Y to which an alternating voltage is impressed 
is rubbed against the drum-like photoreceptor 2Y, thereby 
charging the drum surface uniformly. The surface of the 
drum-like photoreceptor 2Y being subject to a charging process 
is irradiated, while being scanned, with a laser light modulated 
10 and deflected by the optical writing unit 10. Then, the drum 
surface is formed with an electrostatic latent image. The thus 
formed electrostatic latent image is developed by the 
developing unit 40Y and a Y-toner image is formed. 
[0014] 

The above developing unit 40Y has a developing roller 42Y 
arranged such that a part of the roller is exposed from an opening 
of the developing case 41Y. In addition, the developing unit 
40Y includes also a first conveying screw 43Y, a second 
conveying screw 44Y, a developing doctor blade 45Y, a toner 
20 density sensor 46Y (hereinafter, T-sensor) , and the like. 
[0015] 

The above developing case 41Y contains two-component 
developer including magnetic carriers and negatively 
chargeable Y-toner. This two-component developer is agitated 
and conveyed by the first conveying screw 43Y and the second 
conveying screw 44Y to be friction charged, and thereafter, is 
carried on the surface of the developing roller 42Y. Then, the 
thickness of the developer is regulated by the developer doctor 
blade 45Y, is conveyed to a developing area which is opposite 
30 to the drum-like photoreceptor 2Y, and is attached with Y-toner 
to the electrostatic latent image on the drum-like 
photoreceptor 2Y. By this attachment, a Y-toner image is formed 
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on the drum-like photoreceptor 2Y. The two-component 
developer of which amount of the Y-toner is consumed is returned 
to the developer case 41Y in accordance with the rotation of 
the developing roller 42Y. 
[0016] 

A separation wall 47Y is provided between the first 
conveying screw 43Y and the second conveying screw 44Y. This 
separation wall 47Y separates, inside the developing case 41Y, 
a first supplying part including the developing roller 22Y and 

10 the first conveying screw 43Y and the like, from a second 

supplying part including the second conveying screw 44Y. The 
first conveying screw 43Y is driven to rotate by the driving 
means, not shown, to convey the two-component developer in the 
first supplying part from the front side to the backside as 
illustrated, thereby supplying it to the developing roller 42Y. 
The two-component developer conveyed near the first supplying 
part by the first conveying screw 43Y enters into the second 
supplying part through an opening, not shown, provided to the 
separation wall 47Y. In the second supplying part, the second 

20 conveying screw 44Y is driven to rotate by the driving means, 
not shown, and conveys the two-component developer, which has 
been sent from the first supplying part, in a direction opposite 
to the first conveying screw 43Y. The two-component developer 
which has conveyed, by the second conveying screw 44Y, near the 
edge portion of the second supplying part returns to the first 
supplying part though another opening (not shown) provided at 
the separation wall 47Y. 
[0017] 

The T-sensor 46Y formed of a permeability detection sensor 
30 is provided at a bottom wall near the central part of the second 
supplying part. The T-sensor outputs a voltage corresponding 
to the permeability of the two-component developer passing over 
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it. The permeability of the two-component developer shows a 
relation proportional to the toner density to some extent. 
Therefore, the T-sensor 66Y outputs a voltage value which 
corresponds to the toner density. This output voltage value 
is sent to a controller, not shown. This controller includes 
a RAM, and the RAM stores Vtref for Y-toner, being a target output 
voltage value from the T-sensor 46Y. In addition, the RAM also 
includes target output voltage values for M-toner Vtref, for 
C-toner Vtref and for K-toner Vtref from T-sensors included in 

10 other developing units. The target voltage output value Vtref 
for Y-toner is used to drive and control the Y-toner conveying 
device, not shown. Specifically, the above controller drives 
and controls the Y-toner conveying device, not shown, to have 
Y-toner supplied to the second supplying part 48Y such that the 
output voltage value from the T-sensor 46Y comes to nearer to 
the target value Vtref for Y-toner. This supplying toner may 
serve to retain the Y-toner density of the two-component 
developer inside the developing unit 40Y at a specified range. 
Each of the other developing devices in the other process units 

20 may be controlled to supply the toner in a similar manner. 
[0018] 

The Y-toner image formed on the drum-like photoreceptor 
2Y for Y-toner is transferred intermediately to the 
intermediate transfer belt, which will be described later. 
After the intermediate transfer, the residual toner after 
transfer which has been remained on the surface of the drum-like 
photoreceptor 2Y is cleaned by a drum cleaning unit 48Y. A 
discharging lamp then discharges the surface. Then, the 
surface is uniformly charged by the charger 30Y, thereby being 
30 prepared for a next image formation. The same process is 
performed to the other process units. 
[0019] 
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[Intermediate transfer unit] 

In Fig. 1 which has been shown previously, the intermediate 
transfer unit 11 includes an intermediate transfer belt 12, a 
drive roller 13, tension rollers 14 and 15, a belt cleaning unit 
16, four intermediate transfer bias rollers 17Y, 17M, 17C and 
17K, and the like. The intermediate transfer belt 12 is 
stretched over with tension the drive roller 13, tension rollers 
14 and 15, and is endlessly driven in a counterclockwise 
direction in the drawing by the drive roller 13 which is rotated 
by a drive system, not shown. The four intermediate transfer 
bias rollers 17Y, 17M, 17C and 17K are respectively impressed 
with transfer bias from the power source, not shown. Then, the 
intermediate transfer belt 12 is pressed from its backside 
toward the drum-like photoreceptor 2Y, 2M, 2C and 2K, to form 
a respective intermediate transfer nip. To each of the 
intermediate transfer nip, an intermediate transfer electric 
field is formed between the drum-like photoreceptor and the 
intermediate transfer bias roller according to the effects from 
the intermediate transfer bias. The Y-toner image formed on 
the drum-like photoreceptor 2Y for Y-toner is transferred on 
the intermediate transfer belt 12 under the influence of this 
intermediate transfer electric field and the nip pressure. On 
this Y-toner image, the M-toner image, C-toner image and K-toner 
image which have been formed on the drum-like photoreceptors 
2M, 2C and 2K are sequentially overlaid and transferred 
intermediately. By the intermediate transfer performed in the 
overlapped manner, a toner image with four colors overlaid one 
after another is generated on the intermediate transfer belt 
12. This 4-color overlaid toner image is secondarily 
transferred to a transfer sheet P at a secondary transfer nip 
which will be described later. The residual toner remaining 
on the surface of the intermediate transfer belt 12 after 
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passing through the secondary transfer nip is cleaned by the 
belt cleaning unit 16 provided in contact with a part of the 
intermediate transfer belt which is backed up by the tension 
roller 15. 

[0020] 

[Sheet feed cassette] 

A sheet feed cassette 20 to stack a plurality of transfer 
sheets P in an overlaid manner is arranged at a bottom part of 
the optical writing unit 10. The topmost transfer sheet P is 
pushed with a sheet feed roller 20a. When the sheet feed roller 
20a is driven to rotate at a predetermined timing, the topmost 
transfer sheet P is fed to a sheet conveying path. 
[0021] 

[Secondary transfer bias roller] 

The secondary transfer bias roller 18 contacts the drive 
roller 13 of the intermediate transfer unit 11 via the 
intermediate transfer belt 12, thereby forming a secondary 
transfer nip. A secondary transfer bias is impressed to this 
secondary transfer bias roller 18 by the power source, not 
shown . 

[0022] 

[Registration roller pair] 

The transfer sheet P which has been fed from the sheet feed 
cassette 20 to the sheet conveying path is sandwiched between 
rollers of the registration roller pair 19. On the other hand, 
the toner image with four colors formed in an overlaid manner 
on the intermediate transfer belt 12 enters into the secondary 
transfer nip in accordance with the endless move of the belt. 
The registration roller pair 19 sends the transfer sheet P 
sandwiched between rollers at timing when the sandwiched 
transfer sheet P is closely attached to the four-color-overlaid 
toner image at the secondary transfer nip. According to this, 
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at the secondary transfer nip, the four-color overlaid toner 
image is closely attached to the transfer sheet P. Then, the 
thus transferred image is then secondarily transferred to the 
transfer sheet P under the influence of the secondary transfer 
bias or the nip pressure, thereby forming a full-color image 
on the white transfer sheet P. According to this, a transfer 
sheet P on which a full color image is formed thereon is then 
conveyed to the fixing unit 21. 
[0023] 

[Fixing unit] 

The fixing unit 21 includes: a belt unit 21b causing the 
fixing belt 21a to endlessly move while the fixing belt 21a being 
stretched over three rollers; and a heat roller 21c including 
a heat source inside thereof. Then, while the transfer sheet 
P being sandwiched between this belt unit 21b and the heat roller 
21c, a full-color image is fixed on the transfer sheet P. The 
transfer sheet P which has passed through the fixing unit 21 
is discharged to an outside of the apparatus via a sheet 
discharge roller pair 22. 
[0024] 

[Toner container] 

Four toner containers SOY, 50M, 50C and 50K each containing 
Y, M, C or K toner to be replenished are provided, as illustrated, 
at a side part of the fixing unit 21. Y, M, C and K toner to 
be contained in these toner containers SOY, 50M, SOC and SOK, 
each being a powder container, is appropriately replenished in 
a developing unit dedicated for each color. 

[0025] 

Fig. 3 is an exploded oblique view showing the toner 
container SOY for supplying Y toner. In Fig. 3, the toner 
container SOY includes a container bag S1Y as a containing part, 
a bottom strengthening plate 53Y, an engagement part unit 54Y, 
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and the like. The container bag 51 Y formed into a rectangular 
shape is formed of flexible materials such as a polyester sheet, 
a polyethylene sheet, and the like, with a thickness of from 
some 50 to 300 [ym] and is used in a horizontally laid posture. 
In its inside, Y-toner is contained, not shown. A large outlet 
52Y is formed at an edge portion of the container bag 51Y with 
its opening oriented downwards . The large outlet 52Y is engaged 
with an engagement part unit 54Y including a spring 56Y, a 
shutter member 58Y, a seal holder 59Y, a seal 60Y, and the like, 

10 in the tunnel-shaped nozzle path 57Y which is formed to the 
housing 55Y, and the engagement part unit 54Y is fixed thereto 
by welding or bonding. In addition, the bottom strengthening 
plate 53Y with a thickness of 0.5 [mm] or more is fixed, from 
an outside, to the bottom surface of the container bag 51Y. Thus, 
by strengthening the bottom part of the container bag 51Y with 
the bottom strengthening plate 53Y, the bottom surface of the 
container bag 51Y does not tend to be deformed. The engagement 
part unit 54Y will be described later in detail. The toner 
container SOY for Y-toner only is explained with reference to 

20 Fig. 3; however, each of the other toner containers for other 
colors (50M, 50C and 50K) also has a structure identical to that 
of the toner container for Y-toner. Accordingly, the 
description thereof will be omitted. 
[0026] 

Fig. 4 shows a schematic structure of the toner conveying 
device for Y-toner together with a part of the developing unit 
for Y-toner. In the drawing, the toner conveying device being 
an agent conveying device includes a toner container 50Y, a 
container support base 70Y, a conveying tube 80Y including a 
30 nozzle 81Y and a conveying tube 82Y, a suction pump 90Y, and 
the like. The aforementioned toner container 50Y is set on the 
container support base 70Y. Then, when the inside toner has 
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been almost depleted, the toner container is replaced with a 
new one. The container support base 70Y includes a chassis 71Y 
on which the toner container 50 is to be mounted, a base part 
73Y which supports the chassis 71Y via a roller 72Y, an eccentric 
cam 76Y which is driven to rotate by a drive system, not shown, 
and the like. The chassis 71Y on which the toner container 57 
is placed is pressurized to a leftward direction in Fig. 4 via 
a spring 75Y which is fixed to an inside wall at a left end of 
Fig. 4 of the base part 73Y. In the illustrated state, the right 

10 end outer wall of the chassis 71Y in Fig. 4 is brought into 
contact with a projection part of the cam 76Y which is driven 
to rotate in the counterclockwise. When the cam 76Y rotates a 
little from the illustrated state, the abutting of the 
projection part and the outer wall of the chassis 71Y is at once 
released, whereby the chassis 71Y slidably rushes to the 
leftward direction in Fig. 4 on the roller 72Y by the 
pressurizing force of the spring 75Y. Then, the chassis 71Y 
stops by collision with an elastic damper 74Y which is provided 
on an inner wall of the left end in Fig. 4 of the base part 73Y. 

20 Further, if the cam 76Y rotates, the projection part comes to 
pressurize in the leftward direction in Fig. 4 against the outer 
wall of the chassis 71Y. This pressure causes the chassis 71Y 
to slidably, slowly move in a right ward direction . As described 
above, the container support base 70Y causes the set toner 
container 50Y to vibrate back and force in the horizontal 
direction in Fig. 4. Although the movement of the toner 
container 50Y from right to left side in Fig. 4 is done at once 
by the pressurizing force of the spring 75Y, the movement from 
left to right in Fig. 4 is done slowly according to the rotation 

30 of the cam 7 6Y. 
[0027] 

The toner container 50Y is set to the container support 
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base 70Y with a posture that the engagement part unit 54Y 
arranged near the edge of the container is positioned at a left 
end in Fig. 4. This engagement part unit 54Y is, as 
aforementioned, fixed by being inserted into the large opening 
(52Y in Fig. 3) as described above, and is provided with a toner 
outlet 61Y, which serves as a powder outlet, at an upper surface 
thereof. The outlet of the container bag 50Y is formed by the 
engagement part unit 54Y which is fixed to the outlet. This 
toner outlet 61Y communicates with the nozzle path 57Y which 

10 resides while extending in the widthwise direction in Fig. 4. 
The nozzle path 57Y forms a nozzle receiving inlet with the left 
end opened as shown in Fig. 4, where the nozzle 81Y being a 
conveying tube inserted from the nozzle receiving inlet is 
engaged. The right end of the nozzle path 57Y, a tube engagement 
part, is clogged and a spring 56 is fixed thereto. This spring 
58Y pushes with pressure the shutter member 58Y toward the 
nozzle receiving inlet. The pressurized shutter member 58Y 
abuts a front end of the nozzle 81Y inserted into the nozzle 
path 57. The nozzle 81Y, inserted into the nozzle path 57Y, 

20 is provided with a toner receiving inlet. The toner receiving 
inlet is provided near the front end of the nozzle 81 and 
oriented upward, and is communicated with the toner outlet 61Y 
of the container bag 51Y. 
[0028] 

As aforementioned, the container support base 70Y on which 
the toner container 50Y is placed is moved from right to left 
on a rush and is stopped all of a sudden by a collision with 
the elastic damper 74Y. Accordingly, when the toner container 
50Y stops suddenly, the Y-toner contained therein moves 
30 rightwards in Fig. 4 as a whole due to an inertial force and 
covers the engagement part unit 54Y. Then, a part of the Y-toner 
is discharged from the Y-toner outlet 61y to the engagement part 
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unit 54Y. In contrast, the container support base 70Y causes 
the toner container to move slowly from left to right in Fig. 
4, even though the toner container stops, the Y-toner rarely 
moves. Accordingly, if the container support base 70Y causes 
the toner container 50Y to vibrate back and force, the Y-toner 
contained in the toner container SOY sequentially moves from 
right to left as a whole to be discharged from the toner outlet 
60Y. As described above, by moving the toner in the toner 
container 50Y by the back and force vibration, any movable 
member needs not provided in the toner container SOY. In 
addition, the movable member needs not provided with a driving 
force transmission system to transmit the driving force from 
an outside source nor secured with a sealability with the 
container housing, and the structure of the toner container 50Y 
may be simplified. Accordingly, rise in the container 
replacement cost due to provision of the movable member in the 
disposal-type toner container SOY may be obviated. In addition, 
the toner container 50Y is formed generally in the rectangular 
shape. With it, the container may be piled on top of another 
when storing in quantity or transporting, and further, the 
container may be easily handled with hands. Accordingly, it 
is easy to be handled compared to the conventional 
cylinder-shape container as a screw bottle. Further, compared 
to the cylinder-shaped one having a same diameter, the toner 
capacity contained therein may be increased. In addition, by 
using an elastic damper 74Y formed of the elastic material as 
a stopper to stop the chassis 71Y by collision, a noise when 
the collision occurs and a minute vibration may be reduced. 
[0029] 

A conveying tube 82Y functioning as a conveying tube is 
connected to a rear end of the nozzle 81Y, a conveying tube, 
which is engaged with the nozzle path 87Y of the engagement part 
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unit 54 Y. The conveying tube 82Y is a tube formed of a rubber 
member or resinous member having a higher def ormabili ty and a 
higher toner resistance and having an inner diameter of cp4 to 
10 [mm] . Another edge opposite to the nozzle 81Y is connected 
to a pump portion 91Y of the suction pump 90Y. The suction pump 
90Y is of a type of one axial eccentric screw pump (a so-called 
Mono pump) . The pump portion 91Y is formed of a rotor 92Y welded 
in two-line eccentric screw shape by any metal or a highly robust 
resin, a stator 93Y in which two-line screw shaped hallow is 

10 formed in the rubber and the like materials, a resinous holder 
94Y including the aforementioned materials. The suction pump 
91Y includes, in addition to this pump portion 91Y, an ejection 
portion 94Y, a motor 95Y to rotate the rotor 92Y, and the like. 
When the two-line screw shape rotor 92Y rotates in the rotor 
92Y, a negative force is generated at an absorbed side (i.e., 
right side in Fig. 4) of the pump 91Y. Due to this negative 
force, the Y-toner positioned at an upper side of the engagement 
part unit 54Y in the container bag 51Y is absorbed via the 
conveying tube 80Y (that is, the conveying tube 82Y + nozzle 

20 81Y) . Then, the Y-toner moves inside the conveying tube 80Y 
to reach inside the pump portion 91Y, and passes through the 
stator 93Y and is ejected into the ejection portion 94Y. This 
ejection portion 94Y is connected to the developer unit 40Y for 
Y-toner and the Y-toner ejected in the ejection portion 94Y is 
supplied to the developing unit 40Y. 
[0030] 

In the toner conveying device in which Y-toner is conveyed 
by the suction force of the suction pump 90Y, any movable member 
such as a screw member and the like needs not provided to an 
30 inside the conveying tube. Accordingly, a deformable 

conveying tube 82Y is used as a conveying tube to layout freely 
in the printer apparatus body. The layout flexibility in the 
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conveying path may be drastically improved. Further, even 
though the chassis 71Y is vibrated back and force, the vibration 
may be absorbed by the deformable conveying tube 82Y, whereby 
the vibration to be transmitted to the developing unit 40Y may 
drastically be reduced. In contrast, in the method to convey 
Y-toner using a movable member such as an auger, due to the 
necessity to provide a movable member in the conveying tube, 
the conveying tube needs to layout straightly, which degrades 
flexibility in the layout of the conveying path. 

10 [0031] 

In addition, in the suction method by the suction pump 90Y, 
as far as the Y-toner is stably discharged from the container 
bag 51Y, the rotational frequency of the rotor 92Y and the toner 
conveying amount are proportional. Accordingly, based on the 
rotational frequency of the roller 92Y, the toner supply amount 
with respect to the developing unit 40Y can stably be controlled. 
Meanwhile, the toner conveying device for Y-toner has been 
described so far. Each of the other toner conveying devices 
for other colors has a configuration almost identical to that 

20 of the Y-toner conveying device, and thus, the explanation on 
the other toner conveying devices will be omitted. 
[0032] 

Next, a characteristic structure of the present laser 
printer will now be described. Here, the characteristic part 
on the conveying device will now be described only for the case 
of Y-toner, of which characteristics may be applied to any of 
the other color toner. In Fig. 1 as shown above, the laser 
printer includes an open and close door, not shown, at a front 
side in the illustrated depth direction. By opening the open 
30 and close door, an interior part may be exposed. The toner 
containers SOY, 50M, 50C and 50K are attached to and detached 
from the apparatus body from a front side to a backside as 
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illustrated. B and C arrow direction in Fig. 4 shows this 
sliding direction. While being slidably moved in the arrow B 
direction in Fig. 4, the toner container 50Y is released from 
the container support base 70Y (and the printer body itself) . 
Also, while being slidably moved the arrow B direction in Fig. 

4, the toner container 50Y is set to the container support base 
70Y. 

[0033] 

Fig. 5 shows a cross section of the container support base 
10 70Y which is provided with the toner container 50Y broken along 
a line at a position of the engagement part unit 54Y. In Fig. 

5, a groove portion is provided at a central bottom part of the 
chassis 71Y of the container support base 70Y, and this groove 
portion is configured to receive the engagement part unit 54Y 
which is protruded downwards from the bottom of the toner 
container SOY. The roller 72Y is positioned at both edges of 
this groove portion and between the chassis 71Y and the base 
73Y, thereby enabling the chassis 71Y to move in the depth-wise 
direction in Fig. 5. The bottom strengthening plate 53Y of the 

20 toner container 50Y is formed to have a largeness slightly 
protruding in a widthwise direction from the container bag 51Y. 
A rail part is so provided as to sandwich the thus protruded 
bottom strengthening plate 53Y from above down and from bottom 
up. The toner container 50Y is caused to slidably move from 
the depth to the front side and set to the container support 
base 70Y. The nozzle receiving inlet for the engagement part 
unit 54Y is provided in the transversal posture and at an edge 
of the engagement part unit 54Y. Thus, the nozzle receiving 
inlet is, as shown, oriented to the front side in the slidably 

30 moving direction. In contrast, the nozzle 81Y is so fixed to 
the chassis 71Y as to be opposite to the nozzle receiving inlet 
of the engagement part unit 54Y of the toner container 50Y which 
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is configured to be set while slidably moving . Therefore, along 
with the toner container SOY to be set to the container support 
base 70Y, the nozzle 81 comes to be inserted into the nozzle 
path 57Y of the engagement part unit 54Y of the toner container 
SOY in a natural movement. 
[0034] 

In Fig. 4 explained above, a ring-shaped seal holder 59Y 
is fixed to a part around the opening (i.e., the nozzle receiving 
inlet) on the inner wall of the nozzle path S7Y of the engagement 

10 part unit S4Y, and serves to hold the ring-shaped seal 60Y. The 
seal 60Y is formed of an elastic member such as a rubber. The 
shutter member S8 provided inside the nozzle path S7Y is 
configured such that a diameter at a front edge is a little 
smaller than that at a bottom side, whereby the shutter member 
S8 is just fit to an inside of the seal 60Y. Here, suppose that 
the toner container 50Y is not set to the container support base 
70Y completely, and the nozzle 81 does not insert into the nozzle 
path S7Y of the engagement part unit S4Y yet. Then, as shown 
in Fig. 6, the shutter member S8Y provided inside the nozzle 

20 path 57Y abuts, while being pressed by the spring S6Y in a 
leftward direction, the seal member formed of the seal holder 
59Y and the seal 60Y. Then, the edge of the shutter member S8Y 
is inserted into the ring-shaped seal 60Y. In this state, as 
shown in Fig. 6, the shutter member 58Y is positioned just 
underneath of the toner outlet 61, thereby closing the toner 
outlet 61Y. In addition, in the nozzle path 54, the seal member 
formed of the seal holder 59Y and the seal 60Y serve to seal 
the part between the inner wall of the nozzle path and the shutter 
member S8Y. 

30 [0035] 

On the other hand, when the toner container SOY is caused 
to further move slidably in the arrow B direction and the nozzle 
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81 fixed to the chassis 71Y comes to insert into the nozzle path 
57Y, the shutter member 58Y inside the nozzle path 57Y is caused 
to be pushed to the rightward direction. As the toner container 
SOY further moves slidably, the nozzle 81, while penetrating 
into the ring-shaped seal 60Y, pushes the shutter member 58Y 
and goes forward in the depth-wise direction. In this process, 
the shutter member 58Y gradually evacuates from the just 
underneath position of the toner outlet 61Y to gradually open 
the toner outlet 61Y. Then, the toner container 50Y is 
10 completely set, as shown in Fig. 7, the nozzle 81 goes forward 
to a position where the shutter member 58Y is completely 
evacuated from the just underneath position of the toner outlet 
61Y. In this state, the toner-receiving inlet provided at an 
edge of the nozzle 81Y, the nozzle path 57Y and the toner outlet 
61Y have come to be completely communicated. In addition, the 
inner wall of the toner path 57Y and the exterior wall of the 
nozzle 81Y are sealedby the seal member formed of the seal holder 
59Y and the seal 60Y. 
[0036] 

20 If the used-up toner container 50Y is to be detached from 

the container support base 70Y, contrary to the case above, the 
shutter member 57Y moves to the leftward direction in Fig. 7 
to close the toner outlet 61Y in conjunction with the movement 
of the nozzle 81Y which is pulled off from the nozzle path 57Y. 
The aforementioned toner container 50Y is provided with a 
coordinated shutter, using the nozzle path 57Y, a spring 56Y, 
a shutter member 58y, and the like, to open and close the toner 
outlet 61Y in conjunction with the attachment and detachment 
of the nozzle 81Y with respect to the nozzle path 57Y, being 

30 a tube engagement part. Then, the toner outlet 61Y which is 
oriented downwards when set, can be set on the container support 
base 70Y in a closed state by means of a shutter member 58Y of 
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the coordinated shutter. Accordingly, the outflow of toner 
when setting the toner container 50Y to the container support 
base 70Y may be suppressed. In addition, if the nozzle 81Y is 
engaged with the toner path 57Y, the toner outlet 61Y is caused 
to be close automatically, and thus, no other structure to open 
the toner outlet by pulling off the heat seal, for example, needs 
to be provided. Then, a gap to be used to pull off the seal 
needs not provided between the toner container 50 and the 
container support base 70Y, thereby securing an optimal 
sealability between the above members and preventing reduction 
of toner conveyability of the nozzle 81Y due to the suction of 
the air. 

[0037] 

As aforementioned, the toner container SOY of the present 
laser printer is configured such that the nozzle-receiving 
inlet of the nozzle path 57Y of the engagement part unit 54Y 
is provided in a transversal direction and at a front end of 
the engagement part unit 54Y. Such a nozzle-receiving inlet 
is to be set with its receiving inlet positioned transversal ly 
when the toner container SOY is set to the container support 
base 70Y. Accordingly, compared to the case when the 
nozzle-receiving inlet is set with its receiving inlet 
positioned downwardly, the outflow of toner may be securely 
reduced. Moreover, when the toner container 50Y is set, while 
being slidably moved, to the container support base 70Y, the 
nozzle receiving inlet and the nozzles 81 may be caused to be 
faced to each other, and thus the nozzle 81 may be naturally 
inserted into the nozzle path 57Y. In such a structure, in one 
action that the toner container SOY is slidably moved on the 
container support base 70Y, the toner outlet 61Y and the nozzle 
81, being a conveying tube, may be communicated and the toner 
container 50Y can be completely set. Further, no space is 



* 28 - 



needed for connecting manually the nozzle 81 of the toner 
container SOY placed on the container support base 70Y with the 
toner path 57Y, thereby economizing a space. 
[0038] 

In addition, in the toner container 50Y of the present 
laser printer, the nozzle path 57Y serving as a tube engagement 
part and the coordinated shutter are provided to the common 
housing 55Y (see Fig. 3), thereby forming the engagement part 
unit 54Y. The engagement part unit 54Y is fixed to a bottom 

10 face of the container bag 51Y serving as a container part. 
Naturally enough, the coordinated shutter needs to be provided 
with a coordination mechanism which makes the shutter member 
58Y to cooperate in a coordinated matter in the attachment or 
detachment of the nozzle with respect to the nozzle path 57Y. 
In the illustrated example, as this coordination mechanism, a 
spring 56Y fixed to an edge of the nozzle path 57Y is used to 
pressurize the shutter member 58 toward the nozzle receiving 
inlet. In manufacturing the coordinated shutter, such a 
coordination mechanism is indispensably mounted. The 

20 coordinated shutter requiring such mounting together with the 
nozzle path 57Y serving as a tube engagement part are provided 
to the common housing 55Y, and are to be fixed to the bottom 
surface of the container bag 51Y. In contrast, the container 
bag 51Y and the bottom strengthening plate 53Y may be separately 
mass-produced mechanically. Then, from this reason, the 
produceability of the toner container 50Y may be improved. 
Meanwhile, the aforementioned coordination mechanism may use, 
instead of the spring 56Y (that is, a coil spring) , any elastic 
material such as a sponge, for space-saving and noise reduction 

30 in operation. 

[0039] 

As aforementioned, in a state that the nozzle 81Y is 
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inserted into and engaged with the nozzle path 57Y, the 
ring-shaped seal member (59Y + 60Y) fixed to the inner wall of 
the nozzle path 57Y is positioned between the inner wall of the 
nozzle path 57Y and the outer wall of the nozzle 81Y and seals 
the part therebetween. By this sealing, the toner is prevented 
from scattering from an inside of the nozzle path 57 and the 
optimal sealability between the toner outlet 61Y of the 
container bag 51Y and the nozzle 81Y or the conveying tube 82Y 
communicating to the toner outlet 61Y may be secured. On the 

10 other hand, when the nozzle 81Y is pulled from the nozzle path 
57Y, the shutter member 58Y closes the toner outlet 61Y in 
conjunction with the pulling off movement, and the front edge 
portion thereof abuts the seal member 60Y. Then, the seal 
member (59Y + 60Y) seals the part between the inner wall of the 
nozzle path 57Y and the outer wall of the nozzle 81Y. By this 
sealing, the scattering of toner from the nozzle path 57Y during 
the transportation of toner container 50Y in a case where the 
nozzle 81Y is not inserted into the nozzle path 57, for example, 
may be avoided. 

20 [0040] 

In the toner conveying device of the present laser printer, 
as aforementioned, the Y-toner in the toner container 57Y is 
conveyed by the suction force of the suction pump 90Y. Since 
the container bag 51Y containing Y-toner is formed of any 
flexible material as described above, the external appearance 
is gradually reduced in size as the suction pump 90Y sucks in 
the Y-toner. Owing to its reduction in size of the container 
bag 51Y, the transportation cost or storage cost of the 
container bag 51Y may be reduced. In addition to the effect 

30 obtained by that the Y-toner is aspirated by the suction pump 
90Y, the most desired aspect of the back-and-f orce vibration 
of the toner container 50Y is to constantly cover the engagement 
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part unit S4Y with Y-toner by means of entire movement of the 
Y-toner in accordance with the back-and- force vibration. When 
the container bag 51Y comes to be reduced gradually in size in 
accordance with the sucking operation of the suction pump 90Y 
and is initially reduced at a part near the engagement part unit 
54Y, there is a fear that the toner outlet 61Y is clogged by 
the container bag 51Y, as shown in Fig. 8, due to the deformation 
of the container bag. If the toner outlet 61Y is clogged as 
illustrated, even though a plenty of Y-toner is still contained 
10 in the container bag 51Y, the suction pump 90Y comes to be unable 
to suck the toner. Then, the toner container 50Y is caused 
to vibrate back-and-f orce to entirely move the Y-toner inside 
the container bag SOY toward the engagement part unit 54Y to 
be existent in the scattered manner. According to this, it 
basically enables to gradually reduce the toner bag 51Y in size 
from the part opposite to the part where the engagement part 
unit 54Y exists. 
[0041] 

However, if the bottom surface of the container 51Y changes 
20 easily, there is a fear that the container bag 51Y tends to be 
folded in the halfway in the longitudinal direction thereof and 
divided into two parts as shown in Fig. 9. If thus divided into 
two parts, the Y-toner existing in the right side from the folded 
part remains without being sucked. Then, in the toner container 
SOY of the present laser printer, by fixing the bottom 
strengthening plate S3Y to the bottom surface of the deformable 
container bag S1Y, folding of the bottom surface is prevented. 
In the configuration above, as shown in Figs. 10(a) through 
10(d), the container bag 51Y may reduce its size from the side 
30 opposite to the side where the engagement part unit S4Y exists. 
Then, according to this, the Y-toner inside the container bag 
51Y may be absorbed effectively to be depleted completely. In 
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addition, without deforming the bottom surface of the container 
bag 51Y, the toner container SOY may be slidably moved smoothly 
on the chassis 71Y, thereby improving the attachment and 
detachment operation. In addition, such an accident that the 
engagement part unit 54Y departs from the deformable bag bottom 
surface may be obviated. Also, by preventing the container bag 
51Y bottom surface from deforming, the engagement part unit 54Y 
which is attached thereto may be stably positioned, thereby 
making the positional alignment of the nozzle 81Y at a time of 
10 setting with the nozzle path 57Y to be easier and the both members 
to be engaged easily. Further, since the waste toner container 
after usage is made flat in shape as shown in Fig. 10(d), 
handlability when taking it off from the container support base 
70Y is improved and the storage space for the waste containers 
after usage is economized. In the present laser printer, the 
volume of the container after usage may be reduced to from one 
fifth to one tenth compared to the initial state. 
[0042] 

The above bottom strengthening plate 53Y is preferably 
20 mounted to the container bag 51Y to which the engagement part 
unit 54Y has been already attached, as shown in Fig. 3. The 
reason is as follows. Specifically, the member which is not 
apt to be deformed easily such as an engagement part unit 54Y 
may appropriately be engaged with the easily deformed member 
such as a container bag 51Y than the similarly not deformable 
member such as the bottom strengthening plate 53Y. Accordingly, 
after the engagement part unit 54Y is fixed, the bottom 
strengthening plate 53Y is fixed, thereby improving the 
produceability . 
30 [0043] 

As shown in Fig. 4, a taper 62Y descending obliquely from 
the side of container bag 51Y toward the toner outlet 61Y is 
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provided at an upper face of the engagement part unit 54Y. This 
taper 62Y may guide Y-toner which has been moved horizontally 
toward the engagement part unit 54Y accompanied by the 
back-and-force vibration in the container bag 51Y, further 
toward toner outlet 61Y obliquely downwards. Accordingly, the 
Y-toner may be discharged smoothly from the toner outlet 61Y. 
Then, by improving the toner dischargeability, the toner outlet 
61Y, the nozzle path 57, the engagement part unit 54Y and the 
like may be formed into a compact shape, thereby securing a 
10 higher sealability and improving scattering of toner and the 
suction force of air. 
[0044] 

In the toner conveying device as configured above, based 
on the suction force of the suction pump 90Y and the rotational 
frequency of the rotor 92Y, the toner supply amount to the 
developing unit 40Y may be correctly controlled. In addition, 
by freer layout of the conveying tube 82Y, the layout free of 
the toner container SOY is realized. 

[0045] 

20 On the other hand, any of the conventional toner containers 

(80 and 90) as shown in Figs . 13 and 14 change its toner discharge 
amount per one rotation of the movable member 81 or the bottle 
in accordance with the reduction of toner volume container 
therein. Accordingly, it was difficult to control the toner 
supply amount to the conveying destination correctly. 
[0046] 

Fig. 11 is a schematic diagram showing a modified example 
of the toner container SOY. In this modified example, the 
container part is formed of, not a deformable bag, a box member 
30 63Y with a higher robustness such as a resin having a thickness 
of from 0 . 5 to 2 [mm] . In the modified example also, the Y-toner 
contained inside is conveyed to the engagement part unit 54Y 
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by way of the back-and- force vibration. However, the external 
appearance of the box member 63Y is not reduced in accordance 
with the toner suction operation. There is a demerit that the 
volume is not reduced; however, the box member will not deformed 
by being grasped by hands. Thus, the operability may be 
improved . 

[0047] 

Fig. 12 is a schematic diagram showing another modified 
example of the toner container 50Y. In this modified example, 

10 a cover member 64Y covering the deformable container bag 51Y 
from the above is provided. This cover member 64Y is provided 
detachably to the bottom strengthening plate 53Y which 
strengthens the bottom surface of the container bag 51Y, and 
forms, together with the bottom strengthening plate 53Y, a 
box-shaped member covering the container bag 51Y. In this 
modified example, similarly to the case of toner container 50Y 
shown in Fig. 3, the container bag 51Y may reduce its volume 
accompanied with the toner suction operation. Then, if the toner 
in the container bag 51 is depleted and the cover member 64Y 

20 is removed, the toner bag 51 may be taken away as a waste 

container with a flat shape. Further, before usage, since the 
cover member 64Y is attached, the toner bag 51 does not change 
its shape even taken with hands, whereby the operability may 
be improved. Therefore, reduction in the waste collection cost 
and the storage cost as well as the improvement of handlability 
may simultaneously be realized. 
[0048] 

The laser printer of the two-component developer method 
using the two-component developer including toner and magnetic 
30 carriers has been described so far. However, the present 
invention may also be applied to the laser printer of the 
one-component developer method using the one-component 



- 34 - 



developer excluding magnetic carriers. Without limiting to 
the printer, the present invention may also be applied to the 
other types of image forming apparatuses such as copiers and 
facsimile machines. Further, the present invention may be 
applied also to a method forming an electrostatic latent image 
by light exposure using LEDs or ion imparting. The present 
invention may also be applied to the image forming method 
without using the electrophotographic process, which includes, 
for example, a direct recording method in the image forming 
apparatus disclosed in Japanese Patent Laid-open Publication 
No. Hei 11-301014. In addition, the present invention may also 
be applied to a toner conveying apparatus, a powder conveying 
apparatus conveying powdery substance other than toner, and the 
like, not limited to the image forming apparatus. Furthermore, 
the present invention may be applied to the agent conveying 
apparatus conveying the two-component developer and the 
magnetic carriers, not limited to conveying toner as an image 
forming agent. 
[0049] 

As aforementioned, in the toner container SOY of the laser 
printer of the embodiment, the nozzle path 57Y serving as a tube 
engagement part and the coordinated shutter formed of the spring 
56Y and the shutter member 58Y are provided to the common housing 
55Y, thereby forming the engagement part unit 54Y. In this 
configuration, the coordinated shutter requiring mounting work 
of the coordination mechanism is, together with the nozzle 57Y, 
provided to the common housing 55Y and is fixed to the bottom 
face of the container bag 51Y. Thus, the container bag 51Y and 
the bottom strengthening plate 53Y may be separately 
mass-produced mechanically. Then, from this reason, the 
produceability of the toner container 50Y may be improved. In 
addition, the container bag 51Y serving as a container part is 



formed of a deformable material and the seal member fixed to 
the inner wall of the nozzle path 57Y serving as a tube engagement 
part is used to seal a part between the inner wall of the nozzle 
path 57Y and the outer wall of the nozzle 81Y. In addition, 
the bottom strengthening plate 53Y is provided to strengthen 
the bottom surface f the container bag 51Y. In this 
configuration, by sealing the part between the inner wall of 
the nozzle path 57Y and the outer wall of the nozzle 81Y by the 
seal member, the scattering of toner from the nozzle path 57Y 
engaging with the nozzle 81Y may be prevented. Also, by sealing, 
the optimal sealability between the toner outlet 61Y and the 
nozzle 81Y or the conveying tube 82Y communicating to the toner 
outlet 61Y may be secured. The air suction around the nozzle 
path 57Y may be obviated, thereby improving the conveyability 
of the toner . The container bag 51 Y may reduce its size securely. 
In addition, the bottom strengthening plate 53Y prevents the 
container bag 51Y from bending or folding, whereby the Y-toner 
inside the container bag 51Y may be absorbed completely and 
effectively. Also, the bottom surface of the container bag 51Y 
is not deformed, thereby improving the attachment and 
detachment operation of the toner container 50Y. In addition, 
such an accident that the engagement part unit 54Y departs from 
the deformable bag bottom surface may be obviated. Also, the 
bottom strengthening plate 53Y enables to stabilize the 
position of engagement part unit 54Y fixed to the container bag 
51Y bottom surface, makes it easier to align the position of 
the nozzle 81Y and the nozzle path 57Y in setting, thereby 
enabling a smoother engagement of the both parts. Further, 
the toner container 50Y after usage is made to have a flat shape, 
thereby securely improving the operability in taking it out from 
the container support base 70Y and saving the space for storing 
the container after usage. In addition, as to the toner 
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container 50Y, in a state that the nozzle 81Y serving as a 
conveying tube is not inserted into the nozzle path 57Y, the 
seal member seals the part between the shutter member 58Y 
closing the toner outlet 61Y and the inner wall of the nozzle 
path 57Y. In such a structure, the scattering of toner from 
the nozzle path 57Y during the transportation of toner container 
50Y in a case where the nozzle 81Y is not inserted into the nozzle 
path 57, for example, may be avoided. In addition, a taper 
descending obliquely toward the toner outlet 61Y is provided 
at an upper face of the engagement part unit 54Y. Accordingly, 
the Y-toner may be discharged smoothly from the toner outlet 
61Y. Thus, the toner outlet 61Y, the nozzle path 57, the 
engagement part unit 54y and the like may be formed into a compact 
shape, thereby securing a higher sealability and improving 
scattering of toner and the suction force of air. In the toner 
conveying device of the present laser printer, the toner is 
conveyed by the suction force of the suction pump 90Y. In the 
toner conveying device as configured above, based on the suction 
force of the suction pump 90Y and the rotational frequency of 
the rotor 92Y, the toner supply amount to the developing unit 
40Y may be correctly controlled. In addition, by freer layout 
of the conveying tube 82Y, the layout free of the toner container 
SOY is realized. Furthermore, in the laser printer as described 
in the preferred embodiment, by correctly controlling the toner 
amount using the above-described toner conveying device, the 
toner density in each developing unit may be stably maintained, 
thereby stabilizing the image quality. 
[0050] 

[Effects of the Invention] 

According to the invention as described in claim 1, 2, 3, 
4, 5, 6 or 7, without causing replacement cost performance, 
container property and handling easiness of the toner container 
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SOY to be degraded, such a good effect may be obtained that the 
toner flow when setting, toner scattering after setting, and 
reduction of toner conveying property by air suction when 
adopting the suction method may be restricted. 

[Brief Description of Drawing] 

[Fig. 1] 

Fig. 1 is a general configuration of a laser printer 
related to the present embodiment. 
[Fig. 2] 

Fig. 2 is an enlarged view showing a general configuration 
of a process unit for yellow in the above-mentioned laser 
printer . 

[Fig. 3] 

Fig. 3 is an exploded oblique view showing a toner 
container for yellow toner of the above-mentioned laser 
printer . 

[Fig. 4] 

Fig. 4 is a general configuration of a toner conveying 
device for yellow toner in the above-mentioned laser printer 
together with a part of developing unit for yellow toner. 

[Fig. 5] 

Fig. 5 is a cross-sectional view of a container support 
base provided with the above-mentioned toner container broken 
at a position of an engagement part unit. 

[Fig. 6] 

Fig. 6 is a cross-sectional view showing an enlarged 
engagement part unit with its environmental part in the 
above-mentioned toner container which is going to be set to the 
container support base. 

[Fig. 7] 

Fig. 7 is a cross-sectional view showing an enlarged 
engagement part unit with its environmental part in the 
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above-mentioned toner container completely set to the container 
support base. 
[Fig. 8] 

Fig. 8 is a schematic diagram showing the toner container 
in a state where the toner outlet is clogged by the container 
bag . 

[Fig. 9] 

Fig. 9 is a schematic diagram showing the toner container 
in a state where the toner bag is bent and folded. 
[Fig. 10] 

Figs . 10(a) through 10(d) are schematic views each showing 
a state that the container bag is gradually reducing its volume. 
[Fig. 11] 

Fig. 11 is a general configuration showing a modified 
example of the toner container. 
[Fig. 12] 

Fig. 12 is a general configuration showing another 
modified example of the toner container. 
[Fig. 13] 

Fig. 13 is a schematic view showing a conventional toner 
container constructed to use a movable member. 
[Fig. 14] 

Fig. 14 is a schematic view showing a conventional toner 
bottle . 

[Reference Numerals ] 



1Y, M, C, K Process unit 

2Y, M, C, K Drum-shaped photoreceptor 

10 Optical writing unit 

11 Intermediate transfer unit 

18 Secondary transfer bias roller 

19 Registration roller pair 

20 Sheet feed cassette 



- 39 - 



21 Fixing unit 

30Y Charger 

40Y Developing device 

48Y Drum cleaning device 
50Y, M, C, K Toner container (Powder container) 

51Y Container bag (Container part) 

53Y Bottom strengthening plate (Strengthening 

member) 

54Y Engagement unit 

55Y Housing 

56Y Spring 

57Y Nozzle path (Engagement part) 

58Y Shutter member 

59Y Seal holder 

60Y Seal 

61Y Toner outlet (Powder outlet) 

70Y Container support base 

80Y Conveying tube (Nozzle 81Y + Conveying tube 

82Y) 

90Y Suction pump 
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[Fig. 3] 




[Fig. 
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[Fig. 11] 
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*aB5»StlSftl^*i»7 6 Y^fcffLTVS, bX-iR 
7*<«fflSn/£«BKI57 I Yd, ttttP 7 3Y«0 

l&JteftffJSftSo HSWiT-JJ:. CcOtt^citK ft 
!Si5[S7 1 Y<OBJff ti«fl3^U:»cf'B*iH«I0 Ic^MMH} 

6Y**Ej«ttli*^'>L^6?l*Gl"Sfc, ^»tH 
-j * 0 S5» i: $Bg|3 7 l Y <D9V& 1 0) ^fljj&t -5(fc*Pfr 20 
ti. /**7 5Y<DftfMjlcfc-3T«BSflS7 l Y*<3P7 
2 Y J;.*»li »H < Hifcfcfl fat X7^ YWl-fZo,, * L 

/<— 7 4 YtW^LTWlh-TS.. !et*i»7 6 Y*'0*s 

t^ot. *<om-3«»)»5w>RBHW7 1 yomi&zm^ 

+-iN??38b o Y*H*ftft7jif»jttt.fif««i-5^a u fa 
\mh\c&r>x -mew) t>\ m^mu^iM'W® 

IM<:o^TfJ:#A7 6 Y^iiJifeicf^r^-3 < U i:ff 

'J .. 

[0 0 2 7] h-f-l)X'#gg5 0 YU, ^JfiaWrfififcrfB 
lt^n/c.h,fd^^n.--y h 5 4 Y£[*W'/£^cf.LtK<£ 
■ttS*»TlK¥fS3EW&7 0 Ytt-y hStlS. 

-y h 5 4 Y {±, ±3£W <fc 3 iC iR't? g 5 0 Y iC 
8W-£ftfc>cRlP (H305 2YI kttci&&*tiTl8JS 

stiT^o. M'f'.t.ifiitr/H*airifc^ m-- /ape 1 y 
«'^ti^oo itrassoYotuntf, ^nts^sn 40 

fcffi&SSa^ 'v h 5 4 Yt J:oT0JsK«tiTt^©T* 
5.. ccohX-ttipe 1 Y(i, f^i%r;f!a--y h 5 ut 

■i3^^n/c^4«[6]tisr.ht-^yx;uaK5 5 7 Ytcii 

fflLTV*, XX/l/iIB&5 7 Y(«t. W'yxiMHP LT 

a-gp/c * x xvi/MS& 57Y© bi 4' tiwi i mm <* nx is 

I) , ^CIc/n^ 5 6 tf^&^ttTI^., C<D;S* 5 8 Y 

tix-v -y *aw*s 8 y %±ms Xfr&knic\mx{m 

LT-fo 0 . 2 ttfc -y £ iim 5 8 Y f J X X;UjffiSS 50 
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5 7 YtiiTJ/V^n/cXX;l/8 1 YWJfeiSki^-S'ijrcoT 
^S. 7 Yfc:fflXSnfc/X;I/8 l Yt±, 

SS5 1 Yfl)ht- HllIO 1 YtciiEiifiS^T^ro, 
[0 0 2 8] ±i»E<0J:-5fc:x ±AHKS»3EWft7 o Y 
tt, K-t-iRfF8B5 0Y*IEBIbTl^«IRaJ7 1 Y^ 
El ffi felJ 7b' /£{Ri| t [rfltj - T t ^ffl) 2 ^ - #14 ^ > ' ^ 
-7 4 Yi:<0SS^Jc«toT^ii»t^ibS^.. ctilck 
■3 X 5 o Y #®»fc:f?jl:f S i: . ^«rtSI5 

cf'ftiJt^S/jLT, f^a-^B-i-^-y h b 4 y t*m, % 
LT, «Y h-f— iBne 1 Y^^f^ft5[S3.--y 
h 5 4 YrtlCflWlStlSo W¥f»5WfJ7 0 Y 

*<0»i!i*tfjJ:S-ttSie»i:Y 

h ^- iK¥f !S b o Yfcftf$Hfi»2-&S . h WSffi 
5 0Y»Y h-f-^.'feftWtgltt'-tilllJ&^/cWklie* 
#jJjLT h-i— fiiPG 1 Yft^iHiJW. KL-M? 
(d , H ^— H5nf?ffirt 5 0 Y F*90) h ^- *f tfifiBiftt «t o 
TM^SCif, h t -IK«S 5 0 Y t njaftSMt 

7o -gsag^ft < a 0 , h b 0 Y ©AMIS) 

iK'€?33b o Yrtk:nr»a5W*ia»tSC4:tJ:l»iKS885S 

o , fyUHA mcim-? z^&mTricb^xmz-m. 

ox'/'ja-^'hw^^i r r j i^tt^ t (<: tt l x w 
ai/^yfw-e&s. set. mc&wmvior&oxcitL 

X, hi- -lUft 'AW < ft « t ^ ?iJ/a fe <fe S ft , 
«gl§i5[57 t Y*8R8S-&SXh*y/^-i:LTfllttfSW^ 
G ft S^-ttX/V/N- 7 4 Y ^ffll'S C £ t «t »J , Si^H>? 

ton ?f ^mfijft^ffiw-r s c t wx & z> ., 

[0 0 2 9] l:,!ilf^&g|5a^ 7h54Y«/ XVUfflSS 8 

leu, \»]\:<fflmtLx®m-z>wc&?-3.-7K 2 y 
^flSHsnTi^s, c^ju^f-a-xs 2 y«, '^ff?i 
a-eiioft h +- mc9tirzJL>tt i t>#R¥ffifr*>&z 

l*lfM<J)4-l 0 [mm] CD^jl-XT-^'J, /X;U8 1 
Y h iikiXW)\0)$nu$tf v &'} I # yX 9 0 Y«^>Xg[59 1 
Yld&fccSftTl/^o «']M'>y9 0Y(J;, -ftWiSX 
(ffl^-X^yX" fc»f{inS^<0 
tCDTfiS.. *«#>X > Sf59 1 YtJ;, <fe^^M'Jtt^ii;^ 
UHBftifCiB-SLfc 2 » V =L-nmichU Lttiltu 

- 2 9 2 Y , d'2^<D*ffit 2^X ; XJa -«C0"4?*j^ 

Bf&ZtlfcK'r-? 9 3Y, cft&*rt&-r*WE«<& 
*;l/^9 4 Yft4f*^WjS*tiTt^So "/S'JI#>79 0 
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Y(i> C<D#yf39 1 YcoftlL *ttfig|59 4 Y, n— 2 
9 2 Y#lHH&£-tT5>-&-$? 9 S Y^fe#LTl^ 0 2£ 
Xi"J a— j£Utf>n— * 9 2 Y#D-?9 2 Yl^jTlsJte 
T3£, T>*Tgfl9 l Y^ife'lfJj (Bl^feiJ) fc^Etf 

-•y h 5 4 Y LlCfiBT £ Y FT- ^#y^9 1 Ytc 
8SR«nfc«B5gff8 0 Y ««M^a-T8 2 Y + /X/U 
8 1 Y ) *^LT»3IS*lSo t LT\ «B£ff8 0Yrt 
J LT^y/gR 9 1 |A]t<:g »j , Xf- ?93Y F*-j£ 
iffloTRtthgPO 4 YfllcntfflSnSo C«(±th^9 4 Y 10 
H:Yffl<Daf*ffi4 0 Yfcfl8R£ftT43»J, »ttii»9 4 Y 

rttettthsnfcY ft- ujgftaH oYtjfiftstis., 
[oo 3 o] c«J:-5k:»4l#>'^ , a o Y©i»4ltJ;^ 
TY FT-£«fc£T3 FT-fcESSHfcfct/'Tii, Y h 

t -*jrjx t ^ fcaoatamrtk: x * u 3.-mmoy»i 
j&UfiE&flfc^a-T's 2 Y^ffl^ryj 

tc. $W7 1 Y£fl-8HS»*-&Tfc, ffiJgaft&MBX 20 
f£g§ 4 o Y J{3i**«k:Mi* £ c £ t T # £ , 

-y r •> h ft \mzmk$*kx l £ ? „ 

[0 0 31] iEfc, H&3I#>'7 P 9 0 Yt iS9ft'jl^T 
tt, iKffSlj 1 YfrP>Y FT- a*££LT*lH3*VSIfi 

fj, wd-?9 2y (Drijitea t h i— mm « t aw 

MffilCftS.. £<Dfttb. P-7 9 2 YWtBlfeMtc^^ 30 

ram r§4 0 Ytw-rs ft- Mt&ift*£s£LTM8P-r 

SCfcj^-e-SSo 4*5, Ztl£T\ YhT- ffl£>FT- 

[0 0 3 2] *u-+f/u >?<^»»£ic 

rtgli^Mtf, C £ % 3 o 1- T— iRSffi SOY, 
M, C, KU. [*|ct'- ; PmjflJ^?»*ffll^(r>IltTX7Y FT 

©X7^ h'/jT^SLTi-^. FT-IRS8&5 OYIi, 

3§£J$fr7 0Y (r>l'Tli^'J fr&flStl 
£0 Sfc, BfltpfcHlBtflfiiUcX^-i* F&$rttLA6£tt& 
#5, 0 Yld-b-y FSft*. 

[0 0 3 3] H 5 (J:, h i— HXSg§ SOY j^-b -y h 2 ti 
felRSJBSWft? 7 0 Y *±82«&S|tl - h S 4 Y ©ffi 50 
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t?7 o Yt?3ficEgi5 7 1 Ywisau^ifetttjiWtfsttsn 

IRS88 5 0 YOJgA^TiltctiJo^gSff 
£g[5a- >y F 5 4 Y*C<0»8|5T?3tf AJlSJ:5fc:4-3 
TV^S. 3P72YIJ;, C«rHt5P«iif.ii5-e«KMg|57 1 Y 
tmin 3Y«cte!TiLT. [*l'l'*fT^/j|nJ^IStia^ 
7 1 YO»«*ejflBfc:OTi#^, h^-iK«»5 0 Y« 
IeM%£5 3 Y(i, KfJ'iSS 1 Yft^Hr|«fefet«-l : f5 

MatS 5 3 Y£ b'F*^ J »5»iitrU-/l'a56 < «HW7 1 
Y^c:ffM^nTt,^s, h-f-un&s o yu:, c^u- 

ftfinT, iDCS»3£^ft7 0 Yl:t7 FSns, 
a - -y F 5 4 Y«/X;l/'2/U:HJ:, tSi&l^Tfto^frgp 
a~ -y h 5 4 Y«5fe»IBk:filt6nTi»Sfc», FT— iK 
5¥8§5 0 Y«-tr-y F»$tc(±, m^X^lcX^^ F$S/j 
/j!u!«mi^"tc[M]< c^td^S, -/J, 7XV1/8 1 YU, 
H4 t/TxL/cct-dtc. X^-r F^3ML46^>n^^?>-tr 
•y hSllS h+-lK¥f»5 0 Y(D{S^S[5a- -y h S 4 Y 
»/X;USXPk:Wifii-r*«t^»«:«iriaJ7 l Ylc[.M^J 
nrt/^o i-pT, F-y-- iKKitsS 0 Y*'lKS8Biif#fT 
7 OYtc-tr-y FSnSWlcffoT. / X'/U 8 1 # FT— 
iR'#gs 5 0 Y oftftatu.^. -y h. r >4Y«y X;l/fflK s 7 
YrttCj:|^lcJi\LTf^&-d:L46P.n£o 
[0 0 3 4] 5t^,j<L/c:[Sd4{<:4y^T, fl&frfflfct- *y h 
5 4 Y / X'ybMi^ 5 7 Y ©WSIttJ:, V > i7^«->- 
;UT;l/^5 9 Y^PBl I (/X;b'S\l.O f«fifit<:H/^^ ti 
T JB 0 , C ft t i U > y^<0 5^-/1/ 6 0 Y *fii«f L T ^ 
5. ^-;KJ 0 YtirfA^W^ttW^T'ffl^inTl/^ 
S„ 7X;H88 s 7 YrttSJfiStifc -y s 8 
Y tct. *«Jti»«f**c*7c««fc f ; t-S'hS <7i-yTfc 

, i/—i]/6 0 Y tc ^ ..t -y i: IK £ 7o T^lc 4 -3 T ^ 
5 o CCt\ F T-^3§ S 0 Y *«lR?f »$f*f? 7 0 Y 
tc^tc-b-y F^nT. /XVI/ 8 1 tf^ftgRa- -y j, 
4 Ycrj/XVl/iffli^S 7 Y(c^/cjiAL.Tt^l/^f#.Ti5 
StTSo T5i:. mclCKtXvlc. 7X>iifi!§S7 
Yrttffiia^n/c^-V -y 5»8PW 5 8 YJt>V<* 5 6 Ylc X 
r>THffSZritdtf»t»5tlft*^S/-^*^f 5 9 Yfc 
/1/6 0 Y ^^^4To->-;FK[!Wt'^$!y/c£, ^ L 

t, * co JtiSi^ u y 'AM) y-tv 6 o y rt Ji a * h±t 

i/ ^ c c cott^TtJ: , >t<^ i^t, -> -v-y ^ 5 8 
YfiFT-tHPG 1 Y«iaTtfftBLT^»;. f«n* 
PflMT S , S . / X/bMB S 4 ft 1 4olr >t ti, * W 1*1 
M t y* >y 58Yt o)r t S]^i/-;UT;F^' 5 9 Y t 
y-;lG 0 Y £fr£>tkZ,i/-J]/ffit\c&r>Ti/—V >'/ 

[00 3 5] -/J , F T-IKS88 5 0 Y #H*fcflJ B /i 
(&]tcM(cXT-r FM-i+Lfe^n, «Ha5 7 l YLW/i£ 
?n/c7X;b8 1 JbVX;I/fflg&5 7 YF^tcitAL^^ 
il, /XVbiiSSS 7 Y|*J«)S/-V 7?,W 5 8 Y^Wft 
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/j|S]lc-PjiL&i6£,, h-f-iRS»5 0 YtftZLlcxU F 
®m? z>t, y X;i/ 8 i w u y 'moo ->-/F 60Y^1 

il Lftft^ S/-V >v 2 iW SSY^Lty XVPfgft 5 7 
|*I©li«l<lcjS/vTi"f<o C<Oiflf§T:\ y^'v9tm$ 

8 YIJ: h-f-tHne 1 YWii't FA^^^'lcrfiEiL. ^tl 
^A'fcPHP^-tirT'flX, ^LT, FV— iRSffsbOY 
/)^t-t";h^n5i:, 1*17 t/n-Tidt, X XVI/ 8 

1 ^t7?iW5 8 Y£ h-f-ttine 1 Y©ifi"Ffr5 

xvu 8 i y jts^itttstj- e. nrc f s a.p t , io 

y XVl/fflifft 5 7 Y i; . F -f—ttil i 6 1 Y £WtgS-IC]$M 
■T*o ht-»S7Y<?)[«^/X;l/8 1 Y« 

M?i:/A i/-;l/*;l/#"b 9 Y i:S/-;l/6 0 Y £frP>ft 
3 ;USWt J; -j T U > X £ ft£„ 

[0 0 3 6] ffifflSf*Oh-^- 0 YtfiKSSi 
Wft7 0 YfrfcttSttSlKfcfcl:, ^JEfttiiffit, XXVb8 

1 Y#XX/I/}IS&b 7 Y^P>tKltS<OtJiS(lLT, 
•y *W**5 7 YAW'&^falc&ltiLT h+— tfiU6 1 

Y£[fli;3o F-t- ibGgffis o YtM'tfi, y 

X/UjffiSS 5 7 Y , K^SGY, i/fy^MSSY^tc 20 

<fc *; . mzftMc % y xvi/Mss 5 7 y t w-r a y x^ 8 

1 Y«Wc»LTht-f]lU6 1 YfcWJGfl-rSiiib 
yt7? A« 2 tlX I ^ , * L T , -b -y F B3pfc F [6] * 
lefts ht-ttine i Y^iSllj>'+-y ^cov^-y^W 
b 8 Y IC i o T Rf] C fcl/BBClRSfiBSfif 7 0 Y Id-b 

ssyy#£7 o Yic-b'y jftm^wJA^ 

Cttff^^, Lfrt. y XVI/ 8 1 Y £ F X— MSft 5 7 

Ytaas-sntf. Ht-iunc 1 Y*e»T?PflPS-S 

s<ot», t-F>—;i/^'7i*i£^T ht-ain^Pia? 

;l/3l8c£tf]<«iJ£ FX-HX'S8Sb o Y fcflWSSIKWf} 
7 o Y fcfiDffflfcfittsagtfft < . &£,\mctW&®m 
&%mWLT/Xjl8 1 Y^xr-^o'UctS hi— 
MSttaflTF* W* S c f: t t? * S , 
[0 0 3 7] ±idi«<t'yl<:> *i/-v7'J>?«)ht- 
IRS8S5 0 YT'tJ, {&&g|5a^>y F 5 4 YcDyXVPiSg 
5 7 YwyX^SAn^Wfil^Tfl-offi&aJa- -y F 5 
4 YcOftiSilc^lj-T ft^SyX/bSAPTU:. X 
;0l/3AP*«fil*k: LfctfflBT? F-t— iRS»5 OY? 
iR«FS£*S& 7 o Y ic -tz >y F t s c i: left f J , Fft * k: 
L/c«fST-tr-y h~$~Z>%ifilctt'<., bi—mtt\Z& l )fo 
^ItffllASCi:^**, LA^t, F-t— l|X??i$bOY 
£X^ FI^S**#5lK8S£#fT7 0 Ylc-h-y F 
■T&BSUc, yX;F§AP^yX;U8 l £:£ttgi2-t£"t\ 
XX/F8 l fciSSlcXXMSKib 7 Ytc)iA.2#SC t 
tfBJtlglcftS., ^StfKKTU:. F-f- IKSS5 0Y* 
itfiSS&jfcftfr 7 0Y±T-X7-Y F9§BlS-&S 4:^^ 7V 
7 ; /y3VT\ F±-tBP6 l Yfc«BJSSfc*yX;I/8 
l i:£i§if £i±T F-*--iM¥?85 0 Y*3E£fc-fe-v F^j" 
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ZCttfT'ZZ a ~&c . IR¥¥ JS5^ 7 0 Y ±l£ .BcK L 
/c F ^--IlX^gs b 0 YWy X;l/ 8 1 * F -J— »»§ 5 7 Y 

t X^-Xft^Ki S C 1 1 1? 5 S . 
[0 0 3 8] f/c, *U-iJ7'Jy?Oht- HXffSJb 
0 Y tc&t^TUu m&S?&fc Z / X;l/MSS 5 7 Y t . il 

m-y^r "j % tzpmomw b b y < r*i 3 fcsitx 

fS&SPa.-'i' F 5 4 Y*«jSU cn^iR'^g|3/c^HX'€? 

as 1 \ oy&mcw&LT^^o.. mhywticii., % 
jssftj^ft. /X;wffi»5 7 Y(^«-<r^y xvi/ww^tcv 
■v -y ? aw 5 8 y *jmsitsasft««*8i*s&astf 

5 7 Y OyiffiSt H/MS nT -> -V ~y ? «W 58^7 X;F§ A. 

•y * fflhDSBB t (i, C « «t -j ^iiUj1i# } «aif«tft^A s if 

yf^toi'ti^ B«ft»y£S/X;I/fflB5 7 Yt 
fcfe»ctt)lfl)S<*5 5 Ytfilt. cn««KfFS5 1 YO) 

mmcmfetzct?. uwms 1 y^««s 3 y 

tco^TlilSW^lcTS'l^AK'k;^-^. C fcffTSS., 
Lt> Cfl)Ctt<t'J. F^-tbiffgg b 0 Y Wfe^ft 

Tt±, /^56Y (3-f;l//^> wIUjOIc, x#y->' 
1? «?PttWsR*;H . x{t ^SfifWMKii h 

[ 0 0 3 9 ] t}&<D£ ->lc, y X/UiiSft b 7 Y tC y XVI/ 
8 1 YtfUALTa&LT^SlflB-pfct, yXVUfflgftb 
7 Y^^JcKl^^n/cU y'/twy-zl'tiW (b 9 Y 
+ G 0 Y ) TbVXVFilSfi b 7 Y«ffi?tV XVI/ 8 1 Y '/[■ 

30 «fc«ratfftiHLT j tc*$/-'j>'y , rSo cos/— u 

> y'lc J: 0 , y X;I/fflR b 7 e, <o F -f— fRBWsai 
c?nsi:i:ttc. iK^gb 1 Yf)F-f-tbP6 1 Yt, 

cn^iiiffi-r&yxrt/s i Y^iiifa-T's 2Yt« 

P>XX;F8 1 Y^I*ffi^nSfc, CtU<:}ifjLT>'-V 
•y ?g|5Mb 8 Y^F^— tUUG 1 Y^P^CS^ttJc. 
^« 7 fei4 1 FM^i/-;l/gW 6 0 Y lc-£Z * L 

T, ~>-/l/.W (59 Y + 60Y' AV X/Ujffigg b 7 Y 

-y^swb 8 Yom^.to^nmy-vyy 
40 -r^o ctois-vyyu: io. »<j*tf f^>— irsbs o 

Y <?3«S)M^-& if, y X;FffiSS b 7 IC y XVb 8 i y fmk 

snTt/^^ttfiT-^yxvi/iifi^b i y^&of-^—jhi 

»*<|H|ll*tlS, 

[0 0 4 0] *U-+f7U FV— aKSlftBKcfci/' 
Ttt, _bj>!if3«fc 0 YtfOBft^llCtoT 

hi— IRSFJB5 0 YrtWY F-f-^HBSI-rSo Y F^— 
*iR¥fLTV^SiRS155 l YJJ;, .J-j£<D,J:5k:gH3BtE 
ft WfiTttJS 2 <-LT l *S 7c46, l»§ I # > "X 9 0YTYF 
fm p } I S n-SWtfl 5 ^ TW&LT'& % (CMS LT l ^ 
so < 0 ciD&namms i Y«tsc«, ffi/Bft 
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ztiz, y hi— zwtttfy-fa o ytbwi 

U . ffcfiMa&fcfls -;Yht-« <fc f J - % 

1<:&S„ 1 Ytf»3l»«:tt-3Tffc*fc«£L-EV 

< Wt'&Stf, f^a-gPa--y h 3 4 Y<Z>ftifi*ffiJWfc 

k&s** t , zomwActt-i xm 8 ioTor <t -> icwg 

a 3 1 YTh-f-aiPG 1 Y*m^XL$.oiS=ttl1fSb 
S , CWi 9 tc h^" — tU [II 6 1 Y StfnT L £ ') t < 10 
!R??a5 1 YWcSfc f-^MWY h^--*- ; lK'^?nT^ 

SlcfcA\M:>P>?\ n^i^y/g o Yfj^n^^i-rs 
CI £ T <*& < &S * ^ C T\ h i—i\m'M f) 0 Y^ffi 

S|5rL~ -y h 5 4 Yfc|ujttTJMl£4±T^ft£#50:>T*<fc 
S„ cwi^trntf, «*«tti, iRffS5 5 l Y£f£ 

WE¥f -it LJ6Sd £:#BJfflsU:&S ., 
[0 0 4 1 ] flu KSfi5 1 YCJSiSlWBt^L 
TLiE^t, g9 9 IC >j«-r cfc a l<: , iKSfi 5 1 Y *<*<Z>g 20 
^/Jlnjtcjb-^T^'fiTrrtLlJlj/jUT 2 ttStlS-fc^tltf 
&S„ ctoiStzfl-SttTL*?*:. IfrttiWJSItf) 

.tot M^fefiitsffi-r s y h i—wM i ^ n-fim-D 

53Y5 tSJEf scfc-p. ISffiwrrnHH 0 « HIB 

LTV3o frfrSfMT'kt, [«I 1 0 <a) (d> kl 

;KtJ:5l:, fiS'^tciim^b 1 Y£{&&g|3a- -y h 5 4 
Y SiJt U&WflJfr&tfc'-f L*6S c i: 

s„ £ /c . iR»a 5 1 y <vmmz$:B S 4±&<^C £ T\ 

h*-iM&a&5 0Y<D±aE*SK»7 1 YiTOXA-X 

"T S ajgiffifr 5 BJitS L T L $ -y t ^ o /i * S 
aj,c\f5 1 Y)£iffM02-d:&^ 

C<Ut\ ^dtcO^LTI/^f^gPa-'y h 5 4 Y4>ffi 
-tr-y HBSlcfcttS/X/l'S l Y^/X^ 
jfflgg 5 7 Y fc«f4»&to-&*SSt LTifi£f#X.k— X 40 

f?gg5 0 YtcO(^TU\ 0 (d) (C^L/ci^tc^ 

[0 0 4 2] .bidl&ttM 5 3 Y ICDl 'Xtt . [*l 3 t/j< 
L /c <fc -y (c . Kite ffi &Stt - >y h 5 4 Y * LJo^lK 
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LU cnW^PgftHtciSo EPU «&ffltt->yhb 

l&.m$$i 5 3 Y « J; -y &§Sfc:^JBL/4i/^asW«J: 0 t - 
■K8S5 1 YOJ:-5&fFSk:^-rsa5W«)^. ¥fM 

a - -y h s 4 Y*ia£LfefiiTfJ£NI»'K5 3 Y*M&T 

[0 0 4 3] m^lC?TsLrzX^lC. f^ftgpa--y h f, 4 
YW-hfliittt. iRSffib 1 Yfflfrfc h-f- iHn 6 1 Ytc 
IriJ^T^tTST— 6 2 Y^SttTl/^o.., CO) 
r— 6 2 YSJ:, iDr^fS 5 1 Y WT?f£ffii6SI)U:ff 

^g|5a- -y h 5 4 YfC(fi]l4-T/Kf73[^^^i)jLT< 5 
Y iJilc h^-HiP6 l Yfcfalj-TftW) F/jI&j 

-U1P6 l Y^e»«fcOXi»-XU:flWi5-i±Sc:i:/>'T* 

HIP 6 1 Y, /X;l/iffi»5 7 . fi6ftfi|tt-*y h !> 4 Y^ 

h "y— JlH^xr-^ lit* i 0 fli*6?o C t * S 
[0 0 4 4] W.h»flWi<D h^-m^tS^Jo^TtJ:. 
%'J|;]"VX9 0 YWifciUh/j^ n— ? 9 2 Y«0teK 
\c&-J*i*x. 5^884 o Y'\«h^— Mlg^iEMtctiJ 
»-r*Ci:*<1f*S. «SiM^a-X8 2 Y*P.lltl 

IctimtctlcX'), hi— 1K'#3§5 0 Y«UY7"> h 
7 U -itZ-mit ZCt tiPV * 7o ... 
[0 0 4 5] -/J, W 1 3 1 4 tC>SL/c^3f5W h^" 
-1K'#§S (8 0, 9 0) T-U HtLt h-t-l|Vf?'i^)M 
'>tc#t,\ nJlijtiW 8 i xti:P h 1 t»lfc<fe/'c 0 0) h 
i—miW^tmtLXL^'),, it»T, + 

[0 0 4 6] Hi i tt. h-f- o Yoy^mm 

m-wtWimf&mx&z, enwemvu.. «jgfi/£&fi 

7ftt4<, IPSO. b~2 [mm] K«£«tt(l|R&if i:^ 
fc MUffeco A l ^IR ffit 6 3 Y *<i6f?f 3P & -y T ^ S , C 

ntrtiWWY h-f-^ttm»Jt<:J;oT(^Ai : S[5-i.--y h 
5 4 Yt^j-Ti3S&nS*V h-t-fe'U<:ff-3.T«'#ir 
5J:d&Ci:ti4V\ ifSU^tt^fVU -y KiJ:i5 

[0 0 4 7] 111 2li. h t -I6^» 5 0 Y 0M<»£& 

4IKSS5 1 Y*J:fr5«-5#/<-»W6 4 Y*fittT 
CCA/^Sitte 4 Y(i, lima 3 1 YWlEEifii* 

K5 3 Yfcfcfck:iK¥iFJ5 5 1 Y^W^SSttfflSW^JB^-r 
So ^^S^^JT-ti. [*]3tof<L/c h^-ilX'ffg§ 5 0 
Yt», h-f-K9[tffoTiR§S5 5 1 YttW&t 
Sdi:^T'tS,, ^LT. lima 3 1 YrtcoM--£ffi 

«Effl»*SSi:LT«*i3Itfjb«HIfl6li:ftS., iGt- ffi/H 
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TfflMLT&^2-£4^©T% fl6ft14£<fc Oft LS-tt 
[0 0 4 8] cnit\ h-j— hfi&tl*^ 'J7f:*tft 

t % r j«»sifflwj*fflt > ~$ u— ?-/ u 

> y Ico^T $H/J L fc h\ Wtt* + U 7 * ^ * * ^ - j« 
»#flMPJ#ffl ^*-j«»H«03 t *58W©iilffltf gj 

5 U & £©{lk©PSH£ AM^tS"? t cfc I \, £ Ac . 
tciSgift^fo/j^T'iJ^ , L E Die iSa'sftV, 
-r * > f J if tc J; -3 TfflMtii«*JgJ«-r S '/SAT* t <t 

tCtt. yt^lHfl©®fflfiMr?gT&?o.. 

Tfcfc, f*U«'. 11-301014 ^ft«tl2iR 

[0049] ix t, fstiUjmn^—vfvviHctoz b 

57Yt, 5 6 Y^->-V -y y g[SW 5 8 Y3W>*5«J8 
Sn-&iilA>'+ w ? fc««3fflOSft 5 5 Yfcfilj-T«& 
g(Sa- -y h 5 4 Y£$JjRLTV3„ frfr&tJ})SKfc.fc<^T 

X7l« 5 7 Y 1 1 t j±iffl©fl{* 5 5 Y tfittTlRS 
85 1 YOUtSilcH^SCfcT, «¥?S5 1 Y^lSffl 30 
3MS 5 3 Y fcOI^T (JflMSSMc T B'Jj^^C I'J-lMlT ?oCi 

S 7 X»fflS8 5 7 Y ©rt^jciSttfc J'-Jl/SMfte <fc »; - 
*-©filg£:yX/l/8 l Y©J11E4:<Oiai*">- , J>yu 

no, iRsas i Y««sai*»4i-r«JSM3S«5 3Y* 

5 7 y oymi t / xjv 8 i y ©^? ©Pdi£ u > y 
■rs c fc-e. /xvi/ 8 i y tcft a-rs y X/umss 5 7 y 40 

frZ<oh+— 

Vy>flc£t), H+-HlP6 1Yfc, Ctltififfl-rS/ 
X/l/8 1 Y«fa-78 2 YfcWJMfftfRffltt** 
$LT/X/l/jifiKl5 7 Y0»)**&«x7'-i»5l%@jltL 
T«iStt*l&J.h««Sfcfctk:, iRffS5 1 Y^fS^tc 
WSS*SCi:6^tSo HNiafi53YtJ:^ 
TIR8S5 1 Y4>0rftl&ft";*@liLT, IRSS5 1 Y 

© y i> +-%m& $ T^*£i < W'jimZ) c t # t * 
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>y h 5 4 Y© -tr-y H^tcisMS 7 XVI/ 

8 1 Ytyx"«5 7Yi:«{!ti^^'#S5jiat 

Sff t? 7 0 Y ^ ©1R ( ; W U**fftt*«!Mt i&i.ta? *s 

Tii, /XVUiiSSs 7 YKiB56®fcS/X;U8 1 Y/>ffi 
ALTV^I/^ST-(i. h-7— tBPG 1 Y-^raUT^To 

i/-v -y 5 8 y i: y x/wiB 5 7 y »rt?B t ©tig* 

^^T-ti, 1- i—UWM 5 0 Y ««H|tf 4 if . / X;H 
&5 7 i<iyX;U8 1 Y^/^LTi/^^miT©yX;b 
21ES5 7 Y^6©h-f->«»*@afrsci:fe-sSu 

h-y— (±3P 6 1 YlC[BjA^T^i6lcTS-f-^- 
*y h 5 4 Y© hiffitclSWTo C tT, Yht 
—%hi— (HP6 l Y^P.iOXA-X'tcflffii^lsti^T 

t/^o C©Ct(CJ;0, h-f-tbPG 1 Y, yX'/bMSK 
5 7, «&g|5a--y h b 4 Y^^'M'JftTSCir^nJfig 

-+/XU y?© h-^— flBSttKfcfcV'Tti:, fcM4>>y 

9 0 Y"P«f»5l/jk:«tr>T h^-*MBJSS«SJ:5l«:L 
Ti/^o ^SflUsR-eU:, f^|;j?yy9 0Yf*jir£ij 

n-y 9 2 Y©l>:|fe:,U<:J ! E'Jc>T, 9ift8§4 o Y'\ 

M^^a-y'8 2 Y^atJtilcPtEilfctlcj;*;. h^— 

iik^2b 5 o y © u^7'> h 7 u -<t*'J^JH-r a c ^-e 
tc ffif# l t -it a c t tf-e * a .. 

[0 0 5 0] 

[»W<0*&*] W*® K 2 , 3 , 4 , 5 , 6 XJJ: 7 © 
^jlft^-ttS C 4:4 < , -fe -y HB*W)Ert*iKfFS*^«t» 

im i ] ^mmm^s, u— y^u >?©w»^ 

[BI2] ffiU- y/U >y tc4at-J-S-r.xa-fri©^n-t 
[03] |BJU— tfyu>y©Y h-f-/H<Oh+-H5B¥S 

[«4] isju-yyy >y©Y h-f- ffl©h±-«KMS 
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[0 5 1 IBO h i— iK??38^-b h S ftfciK¥?5B£«pft* 
f££g|5a - -y h cofft BraMfi L fcfflftiffiBI. 

[06] f^iK??88Xi$fjk:-fe-v h SnS&>£<Dffl h*- 
«¥f SSt fctt 3 f££^t^ «y H G>H Ifflfcffi* L T ^Bf 

[0 7 ] igiRlffSB^^t^t-bv h ZtitzM hi— 

iBHo 

im 9 ] wm i &mfiniWi x l * fe«ig©i*fi h 

[is<iio] (a) *^ (d) zxtt. mhi--\\mmo) 
mw&&mic'imLx^<® tttmtm&w.. 

[Ml 1] IR|h^-i|5mSO«^0y«*T«lW«ritM.. 
[HI 2] rah^-i|^SB<Ofl!l«*IgW*/T<t-«lWllJiR 

Ho 

[0 1 3] ^§htm%Ri^&& 1 iti:mf&.-£tirzWlk<Oh 
[0 l 4 ] h-J— # h;l/^*W(H»rtiW .. 

[^f*O^H>J] 

1 Y, M, C, K -/n-bXrt- -y h 

2 Y, M, C, K F^-M&Sftf* 
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1 0 
1 1 
1 8 

1 9 

2 0 

2 1 

3 0 Y 

4 0 Y 

4 8 Y 

5 OY, M, C, K 
5 1 Y 

5 3 Y 
5 4 Y 
5 5 Y 
5 6 Y 
5 7 Y 
5 8 Y 

5 9 Y 

6 0 Y 

6 1 Y 

7 0 Y 

8 0 Y 

a-78 2 Y ) 

9 0 Y 
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)ti<fjAa-.y h 
2 

&«ri.~-y b 

ffi^rf (7X^8 1 Y+flBJSf- 



[0 1] 



[0 2] 



5»r JB« ?0C 5Pfc 





[0 8 ] 



xr 
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(72)58Wfl ffi* *E (72)«W# SB #* 

jRista^EHK^JSji ITS 3*6^ ffiS Ka«*IHK^S5ilTB3*6^ ffix^ 

F 2H077 AA02 AA05 AA09 AA14 AA25 

AA35 AB02 AB07 AC02 A1XXJ 

AD 13 CA12 DAK) DA42 DA52 
DB01 KA03 GA13 



